This study analyses the research output of India in epilepsy research during 2002-11 on several parameters including the growth, rank and global publications share, citation impact, share of international collaborative papers, contribution of major collaborative partner countries, contribution of various subject-fields, contribution and impact of most productive institutions and authors, media of communication and characteristics of high cited papers. The Scopus Citation Database has been used to retrieve the data for 10 years (2002-11) by searching the keywords "epilepsy research" in the combined Title, Abstract and Keywords fields. Among the top 20 most productive countries in epilepsy research, India ranks at 11 th position (with 1550 papers) with a global publication share of 2.88% and an annual average publication growth rate of 15.31% during 2002-11. Its global publication share has increased over the years, rising from 2.06% in 2002 to 4.65% during 2011. Its citation impact per paper was 2.77 during 2002-11, which decreased from 3.48 during 2002-06 to 2.41 during 2007-11. Its international collaborative publications share was 12.32% during 2002-11, which decreased from 12.45% during 2002-06 to 12.26% during 2007-11. Concludes that India needs to increase both the quantity and quality of research and also the need to share research data and stimulate national and international collaborative research, which will increase both the quantity and quality of research in epilepsy. There is a need to develop a national program on epilepsy as a part of national health plan, besides suggesting the funding agencies to establish a more ambitious funding program into the causes, prevention, cure and care of epilepsy. There is a need to build capacity at all levels of human resources for the management of epilepsy.
Introduction
Epilepsy was one of the first brain disorders to be described. It was mentioned in ancient Babylon more than 3,000 years ago. The strange behavior caused by some seizures has contributed through the ages to many superstitions and prejudices. The word epilepsy is derived from the Greek word for "attack." However, in 400 B.C., the early physician Hippocrates suggested that epilepsy was a disorder of the brainand we now know that he was right. 1 The brain consists of millions of nerve cells, or neurons, and their supporting structure. Each neuron maintains itself in an electrically charged state. It receives electrical signals from other neurons, and passes them on to others. What actually happens is that a tiny quantity of a special neurotransmitter substance is released from the terminals of one neuron. This chemical excites an electrical response in the neuron next in the chain, and so the signal moves onward. All the functions of the brain, including feeling, seeing, thinking and moving muscles depend on electrical signals being passed from one neuron to the next, the message being modified as required. The normal brain is constantly generating electrical rhythms in an orderly way. In epilepsy this order is disrupted by some neuron discharging signals inappropriately. There may be a kind of brief electrical "storm" arising from neurons that are inherently unstable because of a genetic defect (as in the various types of inherited epilepsy), or from neurons made unstable by metabolic abnormalities, such as low blood glucose, or alcohol. Alternatively, the abnormal discharge may come from a localised area of the brain (this is the situation in patients with epilepsy caused by head injury or brain tumour). 2 The best available classification of seizures is that proposed by the International League Against Epilepsy ("seizure" is an alternative term for "epileptic attack"). It starts by dividing seizures into partial seizures, where the abnormal electrical discharge originates from one specific area of the brain and generalised seizures, where the whole brain is involved. What makes it a little confusing is that a partial seizure may occasionally go on to become generalised, if the epileptic discharge originating in one area of the brain is strong enough to then spread to the whole brain. However, even if the situation of a partial seizure progressing to become generalised, with complete loss of consciousness, convulsions, etc., the initial symptoms will be prominent, and will distinguish it from other forms of generalised epilepsy, where the whole brain is involved from the outset. 2 The incidence and prevalence of epilepsy may vary widely because of their different causes. Parasitic, viral and bacterial infections have been suggested as important factors in the cause of epilepsy in developing countries, also infections, brain damage occurring at birth or in accidents, or other brain trauma. Some of these factors may be reduced in developing countries by improved prevention and treatment. In the affluent countries, reduction of strokes and brain tumors may lessen the incidence of epilepsy. Although it has a minor role, genetic counseling can also help to prevent certain types of epilepsy. 3 Epilepsy affects about 50 million people throughout the world and is especially common in childhood and in elderly people. Epilepsy affects not only the individual, but also has consequences for the family and the rest of society. A minimum of 250 million people will experience at least one seizure in their lifetime and at least 2.4 million new cases of epilepsy occur each year. The incidence of epilepsy is generally taken to be between 40 and 70 per 100,000 people per year in industrialized countries, with estimates of 100 -190 per 100,000 people per year in developing countries. The prevalence is between 5 and 40 per 1000 persons. 3 It is estimated than there are more than 10 million persons with epilepsy (PWE) in India. Its prevalence is about 1% of our population, this being higher in the rural (1.9%) as compared with the urban population (0.6%).
The incidence and prevalence of epilepsy may vary widely because of their different causes. Parasitic, viral and bacterial infections have been suggested as important factors in the cause of epilepsy in developing countries, also infections, brain damage occurring at birth or in accidents, or other brain trauma. Some of these factors may be reduced in developing countries by improved prevention and treatment. In the affluent countries, reduction of strokes and brain tumors may lessen the incidence of epilepsy. Although it has a minor role, genetic counseling can also help to prevent certain types of epilepsy. 3 Till today, no quantitative study at the global or country level on epilepsy research literature has been carried out in the past. However, few Indian scholars and the present author in collaboration with other scholars has carried out similar studies in Indian context on other diseases such as diabetes, [5] [6] [7] For downloading Indian data on various subjects, the above strategy was limited to individual subjects, such as the following string in advanced search for search data on medicine.
(TITLE-ABS-KEY(epilepsy) AND AFFIL(india)) AND PUBYEAR > 2001 AND PUBYEAR < 2012 AND (LIMIT-TO(SUBJAREA,"medi" ) ).
For searching data on top most productive countries, string similar to Indian string was used such as the following" For identifying India's international collaborative papers, a separate search strategy was prepared. For analyzing significant institutions, authors and journals, separate search strategies were developed, which later combined with the main string lead to the generation of the desired output. For generating high-cited papers, the main string was first run. Then, the tag "citation to" was ticked, to rearrange the entire output in the decreasing order of citations received by each paper with most high-cited papers at the top. Then the high-cited papers are marked and downloaded for analyses.
Analysis

Global Publication Share & Rank
The global publication share of the top 20 most productive countries in epilepsy research varies from 1.06% to 25.58% during 2002-11. The United States tops the list, with a publication share of 25.58% during 2002-11. The United Kingdom ranks second (with 8.67% share), followed by Germany (7.81% share), Italy (7.52% share), France, Japan, Canada, China, Spain and Netherlands (with publications share ranging from 3.01% to 5.68%). India, Brazil, Australia and Turkey ranks at 11 th to 14 th positions (their global publications share ranging from 2.25% to 2.88%). The countries that fall between 15 th and 20 th positions are Switzerland, Belgium, Sweden, South Korea, Poland and Austria with their global publications share ranging from 1.05% to 1.99% ( Table 1 (Table 2 ).
International collaboration in India's Publication output
The total number of Indian papers involving international collaboration during 2002-11 is 191, accounting for 12.32% There is some overlapping of literature under different subject fields. As a result, the combined output of India under 7 subject fields will be more than its total research output (Table 7) .
High cited Papers
India has published 12 high cited papers in Epilepsy research in last 10 years (2002-11) and these have received from 50 to 217 citations per paper. Of these India has published 12 high cited papers in Epilepsy research in last 10 years (2002-11) and these have received from 50 to 217 citations per paper. Of these, 5 papers were of international collaborative (2 bilateral and 3 multilateral) and Indian participation in these 12 papers was from 9 institutions.
In spite of 10 million people suffering from dementia by 2010 in India, it had produced only 1500 papers during the last ten years from 2002-11. There is therefore an urgent need to increase both the quantity and quality of research. This can be achieved by government by taking number of steps. To begin with there is a need to develop a national program on epilepsy as a part of national health plan of the Ministry of Health and Family Planning, which should subsequently be monitored and evaluated regularly. Indian medical and social research funding agencies must establish a more ambitious funding program into the causes, prevention, cure and care of epilepsy.
There is a need to build capacity at all levels of human resources for the management of epilepsy. There is a need to develop training programs at all levels to educate and train staff involved in diagnosis, treatment, services, prevention and research. For this purpose, the guidelines prepared by Indian Epilepsy Association in collaboration with Indian Epilepsy Society for the management of epilepsy should be strictly followed.
There is also need to share research data and stimulate national and international collaborative research, which will increase both the quantity and quality of research in epilepsy. There is also need to bring scientists from diverse fields together to advance research on the mechanisms underlying epilepsy and translate into new human therapies.
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